PATENT 
P56181 



TITLE 

PORTABLE INTEGRATED CIRCUIT MEMORY DEVICE FOR USE 
WITH UNIVERSAL SERIAL BUS 

CLAIM OF PRIORITY 

6 accrue under 35 TJ.S.C.<!i ,099 „i there duly assigned 



5 



Serial No. 43872/1999. 



BACKGROUND OF THE INVENTION 
Field of the Invention 



10 



12H 

14 
15 
16 



with a universal serial bus (USB). 



Description of the Related Art 

, m (PCs) and accessories, there has been rapid performance 

In the field of personal computers (FCs) ana 



„ monitors, printers, speakers, microphones, artd 

during this period. 
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Io an earlier PC arrangement, if peripheral must be connected to a computer, the sheer 

addresses that must be configured. To make matters worse, expanding PC functionality will often 
rcsult in system crashes, thereby causing the economic loss and inconvenience to the user. 

Universal serial bus (USB) has been developed as one way to avoid some of the 
above difficulties. USB brings Plug-and-Play technology to the external input and output devrces 

M „w, (1, ease of use through ho, plugging and automatic connguratton, (2) 

tiered-star hub topology. 

WithUSB,PCusersno longer need.o worry about selectmg the right seria! port, — 

^-•^^"''^^ 

DMA channel and VO addresses. USB auows simultarreously attachmg and usmg of muluple 

computer system is running a,d without reo,u,rin g a reboot to use a newly attached devrce. 

Ur^e conventional PCMOA (personal computer card rntenrationa, association, cards or 
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of USB e— m uch of ,»e cos. of ana v**» of varyin* rC-pe^er—e 
^ons, w» access TTus, USB - «** coa, ta ue ,o te «d as a 

co^peHphera^fa^ 

,„ ^device. ^isa.oneedeo.apo^es^aevic^a.anac.es.oaUSBponofa 
| hos.compu.erthatattows.heuser.ogainaccess.othehos.compu.er. 
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SUMMARY OF THE INVENTION 

It , an object of the present mvenUon u to provide an grated orcuit memory dev.ce 
capable of being used with a USB-sup P orting computer. 

that canbe used asaportable memory medium such asafioppy disk. 
It ^anothe^ 

in a USB-supporting compute or computer-based system. 
It , yeta ,otherob j ectofthepresentmvent 1 ontoprov 1 dea^ 
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• .•„„ * m is nrovided a portable memory device 
According to one aspect of .he present invention, there rs prov,d 

wd svstem which includes a nonvolatile 
4 for use with a USB-supporting computer or computer-based system, 

grated portable — * * - — ™ ' " ^ ^ 

housteg tM ac— g the memo, and die USB mterface. * an embodnnent, a portab 
^orydeviceisshapedU.eab.orstiCwhichhasaUSB— r on its one end and a hole 

-- — 77 

aeviceserves.asecu.y.eythat.usedtoenab.ethe^ddis.driveofahostcomputerwhenthe 
portable memo, is connected, o a USB port of a host computer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

referencesymborsmdic.te.hesameorsimilarcomponents.whereui: 

Klg .BisaperspectivevrewaiustratmsauseoftheholeofthememorydeviceofF,.! . 
Figs. 2A-2C are views showing connector covers of portable memory devices according to 
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the present invention; 

Fig. 3 shows a connection between a USB memory device according to the present invention 

and a USB-supporting computer; 

Figs. 4A-4B are views for explaining the movement of the connector cover of Fig. 3 when 
the memory device is connected with the computer according to an embodiment of the present 
invention; 

Fig. 5 is ablock diagram showing a circuit configuration of aUSB memory device according 

to the present invention; 

Fig. 6 is a flowchart showing operation steps of a computer system when a USB memory 
device is used as a portable memory medium in the computer system according to an embodiment 

of the present invention; and 

Fig. 7 is a flowchart showing operation steps of a computer system when a USB memory 
device is used as a security key device in the computer system according to an embodiment of the 
present invention 



DESCRIPTION OF THE PREFERRED EMBODIMENT 

Now, the present invention will be described hereinafter more My with reference to 
accompanying drawings. If plugged in one of plural USB ports mounted upon a computer system 
irrespective of kinds of the computer system or its port, a USB memory device is directly recognized 
in the computer system to conveniently write/read data. The USB memory device is less prone to 
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data toss caused by dus,s or shock. Moreover, a small-sized USB Memory device results in i,s 

2 portability. 

Fig. 1 A is a perspective view of a portable memory device 100 according to the present 
« mvenfon, and Fig. IB is aperspective view Ulus.ra.ing a use of .he hole 90 of the memory device 
100 of Fig. 1A. Referring now ,0 Fig. 1A, .he portable memory device ,00 wi.h a USB connector 
40 is an externa, integrated circuit memory device being capable of substituting a Boppy disk drive 
, of a data processing system such as a USB-supporting computer. The memory device 100 canbe 
, used as a snb-memory of dam processus systems to accommodate peripherals such as a digital 
camera, a digita! video camera, electronic calculator, and so on. The memory device ,00 can be 

10 fj! shaped like a bar or stick. 

Referring ,0 Fig. IB, thememory devrce ,00 is portable owing to its small size. The memory 

The housing prevents data loss caused by dust or shock in the memory device ,00. The memory 
, 4 i device 100 has a USB connector 40 on its one end and a hole 90 on the other end. The hole 90 can 
15 5 beusedforholdingakeyrmg.OnmeUSBconnecto^ 

16 the USB connector. 

Figs. 2A-2C show structures of a connector cover 42 and a housing of the USB memory 
device ,00 shown in Ftgs. 1A-1B to iUustrate insertion and movement of the connector cover 42. 
„ ,„ case that the USB connector 40 is uncovered with the connector cover 42, it is like,y to be 
damaged when a user carries the memory device , 00. Therefore, the memory device ,00 according 
, to the present invention has the connector cover 42 for protecting the USB connector 40 from 
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i damage. 

Referring now to Fig. 2A, a housing of .he USB memory device 100 compmes one or two 
concave parts 44 on one or ,wo sides of the housmg, and the connector cover 42 comprises one or 

4 tw „c„nvexparts46ononeor«wosides„ftheconnect„rcover42.Theconcavepar,44mate S wnh 

5 the convex part 46 and are used for mserting .he connector cover 42 into the housing of ,he USB 

6 memory device 100. 
R efertingnow.oF,g.2B, ttl eUSBconnec,orcover42isinserted,o.hehousingofU 1 eUSB 

memory device 100. The connector cover 42 covering theUSB connector 40 is capable of moving 

back and forth along the concave part 44 of the housing. 

Referring.oFig.2C,,heUSBconnec.orcover42movesbackward.owardhole90andaway 

ftomtheUSB connector 40 along, he concave part 44. For example, ifthe USB memory device 100 

^ectedtoext^ardevicesW^ 
.he USB connector 40 along the concave part 44 of .he housing of the USB memory device .00 
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shown in Fig. 2A or Fig. 2B. 

„ aUSB-supportmg computer .0. Referring to Fig. 3, peripheral devices 20 and 100 connected, the 

„ USB-supportmg computer ,0 are powered by the computer ,0 withou. addi.iona. power supply 

„ deviceSmceaUomeUSBdevicesuseUSBs.andardports.USBdevicesbasedonaUSBstandard 

„ canbeusedm.hecomputer.Owi.houtcor.rderingorderor.oca.ionoftheUSBporU.naddition, 

, 0 the USB devrces support a P.ug-and-P,ay function in .he computer ,0. The USB device can be 
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10. If aUSB memory device 100 is connected to one of USB ports 12 and 14 of the computer 10, 
,he memory device 100 is directly recognized as an integrated memory device such as a floppy disk 
by the Plug-and-Play function. The USB memory device 100 » be used more efficiently in a 

portable computer having no floppy disk drive. 

I„adaion,.heUSBmemorydevicelOOcancontamsecurit y infonna.iou.opcrfonnsecuri.y 

security function of the USB memory device 100 will be described in detail later. 

Figs. 4A-4B are views illustrating movement of the connector cover 42 of the USB memory 
device 100 of Figs. 2A-2C when the USB memory device 100 is coupled to a portable computer 
system 10. Referring now to Fig. 4A, a spring 48 is coupled between the concave par, 44 of the 
housing and the connector cover 42 to control movement of the cover 42. When the USB memory 
device 100 is no. connected to any device, the spring 48 is stretched, as shown in Ftg. 4A. If the USB 
memory device 100 is connected to a USB port 14 of the portable computer 10, the cover 42 is 
pushed along an arrow and the spring 48 is compressed as shown in Fig. 4B. While the USB 
connector 40 and the USB port 14 are connected to each other, the spring 48 remains compressed. 
If the USB connector 40 and the USB port .4 are separated from each other, the spring 48 is 
decompressed, as shown rn Fig. 4A, to make the connector cover 42 cover the USB connector 40.. 

Fig. 5 schematically illustrates architecture of a USB memory device .00. Referring to Fig. 
5, a USB memory device 100 comprises a USB connector 40 com.ec.ed to a USB port of a data 
processing system, a nonvolatile integrated circuit memory 60 for writing/reading data to/from the 
coprocessing system, andaUSB interface 50 connected between the USB connector 40 and.he 
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memory * composed of a flash memory, such as a flash EEPROM (electrically erasable and 

programmable read only memory), and so on. 

As mentkmed above, ,he USB memory device 100 is recognized as an integrated memory 

devicewriting/readmgdatasuch^^ 

memory device 100 can store security and privacy information (e.g., identification number, passport 
n umber,etc.)torec„gnrzeauserb y or g ard^^ 

functions as a password so that the purity ^formation is used for verifying an authorized us*. 
Thus, the USB memory device 100 storuigjhejsecurityjnfor^ 

to permit that only mOf^^J^^J^f^}!'^^ 

^TaTowchart showing operation steps of a computer system when a USB memory 

device is used as a portable memory medium such as a floppy disk. Referring now to Fig. 6, a. step 
S10,power is a pphedtothec„rnpu.ers y s,em.Atste P S12, power on self test (POST) is carried out. 
In step S 14, the USB memory device is recognized by the computer system. In step S16, booting is 
performed by an operation system (OS). In step S18, data is written/read ou, to/from the USB 

memory device. 

TheoperationstepsshowninFig.earedescribed.when.hepowerisapphedtod.ecompu.er 
system after plugging the USB memory device m the computer system. Ifthe USB memory device 
is plugged in the computer system while applying the power to the computer system, the memory 
device is automatically recognized by the Plug-and-Play function. 

Fig. 7 illustrates operation step, of a computer system when a USB memory device is used 
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as security key device such as a hardware key. Referring now to Fig. 7, in step S30, power is applied 
to the computer system. In step S32, power on self test (POST) is carried out. In step S34, it is 
determined whether the USB memory device is connected to the computer system. If not connected, 
the control flow proceeds to step S42 wherein an error message is displayed to insert a USB memory 
device into the computer system. If connected, the control flow proceeds to next query step S36. At 
step S36, it is determined whether a security information stored in the USB memory device is 
matched to a security information stored in the computer system by a microcontroller (not shown) 
of the computer system. The microcontroller contains a program for comparing the security 
informationfromtheUSBmemory device with the security information ofthe computer system, and 
verifies an authorized user by the comparing result. If the security information is not correct, the 
control flow continues to step S42 wherein an error message is displayed to insert a right USB 
memory device storing reasonable security information into the computer system, and then the flow 
returns to step S34. If the security information from the USB memory device is matched with the 
security information ofthe computer system, the control flow continues to step S38 wherema^ 
diskis enabled. In step S40, booting ; js^rformed ^^P^^^^. AiX01 ^ t0 
above described operating steps, the USB memory device can be used as a security key device 
including a security information to control data access ofthe hard disk. 

As a result, the USB memory device according to the present invention can write/read data 
as anintegratedmemory circuit after connecting to the USB-supporting computer system irrespective 
of kinds ofthe computer system and its ports. In addition, the USB memory device can be used as 
a security key device storing a security information. Further, the USB memory device is less 
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dangerous of data loss, and is more portable owing to its small size. 
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